HIGHLIGHTS
INTRODUCTION 68
Nowadays, enhanced biological phosphorus removal (EBPR) has become a widely NO 2 -N 2 is a more cost effective alternative when treating low COD/N 118 wastewaters due to the lower aeration and COD requirements (Turk and Mavinic, 119 1987) . If the nitrite pathway was implemented, the role of nitrite would be very 120 significant as well as its effect on the PAO/GAO competition. The implementation of 121 the nitrite pathway and EBPR (nitritation and denitritation linked to phosphorus 122 removal) has been reported both in suspended (Marcelino et al., 2011; Zeng et al., 123 2011) and particularly in granular systems (de Kreuk et al., 2005; Mosquera-Corral et 124 al., 2005; Yilmaz et al., 2008) . Recently, Bassin et al. (2012) demonstrated that nitrite-125 based dephosphatation was the main pathway for achieving simultaneous P and N 126 removal despite the GAO presence. They detected high PAOII proliferation and the role 127 of GAO was to reduce the nitrate to nitrite.
128
The aim of this work is to demonstrate that an EBPR sludge operating with propionic 
MATERIALS AND METHODS

138
Experimental set-up
139
The experimental set-up consisted of a lab-scale Sequencing Batch Reactor (SBR) (V = propionic acid of 100 mg COD·L -1 and P of 5 mg P L -1 ) with an initial COD/P ratio of 164 20. HRT and SRT were kept at the previous values.
165
Titrimetric techniques were used not only to control the pH but to detect the nitrite 166 depletion point in the anoxic phase as defined in a previous work (Vargas et al., 2008) . HCl (1 M)/NaOH (1 M) dosage. The reactor was thermally controlled at 25.0 ± 0.1 °C.
201
The sludge was taken from the SBR at the end of the anoxic phase and placed in the 
RESULTS
213
A GAO-enriched EBPR sludge was promoted based on the guidelines proposed by the showing that despite the low P/C ratio, the PAO content in the sludge was enough to 223 achieve complete aerobic P-uptake due to the low initial concentration of P. Compectibacter GAO were scarcely detected, in accordance to the lack of acetate in the 227 feed.
228
Then, oxygen was replaced for nitrite as sole electron acceptor. any significant inhibition and a significant increase of the anoxic P uptake activity. This 232 observation is corroborated with the evolution of the maximum nitrite uptake rate
233
(NUR MAX ) estimated in several cycles, which shows a clear increasing trend (Fig. 2e ).
234 Figure 3 shows the evolution of the FISH quantifications during the experimental 235 period. As can be observed, the objective of this work, i.e. proof that nitrite is a strong 236 selection factor in the PAO/GAO competition in a propionic-fed environment, was 237 achieved and all the GAO species initially present in the sludge were removed. The conditions and use it afterwards was observed in a batch experiment (Fig. 5) anoxic-P uptake was complete in all the period. The last cycles of the period were very 325 similar ( Fig. 2) and typical of an EBPR cycle with complete P removal. P-uptake was 326 usually higher than P-release and net P removal was usually achieved.
327
The fast adaptation to nitrite is in agreement with the fact that both PAOI and PAOII with nitrate as electron acceptor ( Fig. SM-2 ). Nitrate utilisation did not need an 333 acclimatisation period at all and complete anoxic P uptake was achieved. These results
334
contrast with previous works where nitrite-based selections led to systems without 335 nitrate-reducing capabilities (Guisasola et al., 2009; Jiang et al., 2006) . In this sense, a 336 complete understanding on the competition between PAOI and PAOII in nitrite-337 reducing EBPR environments is still needed. Selecting PAOI in front of PAOII would 338 be more interesting in view of increasing flexibility (i.e. both nitrate and nitrite could be treated). Otherwise, a PAOII-enriched sludge would be desirable to integrate partial 340 nitrification and EBPR provided the specific nitrite reduction rate of PAOII seems to be 341 higher than PAOI.
342
Two different practical implications can be drawn from this work. On the one hand,
343
nitrite and propionate could be used as strategy to enrich a bio-P sludge with PAO. PAO
344 have yet to be isolated and novel strategies for its enrichment are very interesting for 345 fundamental studies on PAO physiology and biochemistry (Lu et al., 2006) . On the 346 other hand, the suppression of Defluviicocus GAO when nitrite is the electron acceptor 347 represents an add-on to the nitrite-based EBPR systems since the proliferation of non-348 desirable GAO can be easily ruled out and added to the other benefits (i.e. lower 349 aeration and COD requirements).
350
Finally, these results provide useful recommendations for improving the EBPR activity 
CONCLUSIONS
358
A bio-P sludge enriched in Defluviicocus GAO (70 % DFI, 18% DFII and 10 % PAO)
359
was operated under anaerobic/anoxic-nitrite configuration, achieving the washout of 360 these microorganisms in parallel to the growth of PAO (up to 85%) and demonstrating 361 that nitrite is a key selection factor in the PAO/GAO competition.
362
This novel strategy not only allows the achievement of a highly PAO-enriched activated 
